Abstract Urban Health Equity Assessment and Response Tool (HEART) is a tool developed by the World Health Organization whose objective is to provide evidence on urban health inequalities so as to help to decide the best interventions aimed to promote urban health equity. The aim of this paper is to describe the experience of implementing Urban HEART in Barcelona city, both the adaptation of Urban HEART to the city of Barcelona, its use as a means of identifying and monitoring health inequalities among city neighbourhoods, and the difficulties and barriers encountered throughout the process. Although ASPB public health technicians participated in the Urban HEART Advisory Group, had large experience in health inequalities analysis and research and showed interest in implementing the tool, it was not until 2015, when the city council was governed by a new left-wing party for which reducing health inequalities was a priority that Urban HEART could be used. A provisional matrix was developed, including both health and health determinant indicators, which allowed to show how some neighbourhoods in the city systematically fare worse for most of the indicators while others systematically fare better. It also allowed to identify 18 neighbourhoods-those which fared worse in most indicators-which were considered a priority for intervention, which entered the Health in the Barcelona Neighbourhoods programme and the Neighbourhoods Plan. This provisional version was reviewed and improved by the Urban HEART Barcelona Working Group. Technicians with experience in public health and/or in indicator and database management were asked to indicate suitability and relevance from a list of potential indicators. The definitive Urban HEART Barcelona version included 15 indicators from the five Urban HEART domains and improved the previous version in several requirements. Several barriers were encountered, such as having to estimate indicators in scarcely populated areas or finding adequate indicators for the physical context domain. In conclusion, the Urban HEART tool allowed to identify urban inequalities in the city of Barcelona and to include health inequalities in the public debate. It also allowed to reinforce the community health programme Health in the Barcelona Neighbourhoods as well as other city programmes aimed at reducing health inequalities. A strong political will is essential to place health inequalities in the political agenda and implement policies to tackle them.
Introduction
Social inequalities are the result of the different opportunities and resources related to health that people have depending on their social class, gender, territory or ethnic group, which results in worse health among less privileged social groups [1, 2] . In order to tackle these inequalities, a public health surveillance system is needed to monitor them across different areas or different time periods [3] .
Urban HEART (Urban Health Equity Assessment and Response Tool) is a tool developed by the World Health Organization (the WHO Kobe Centre) whose objective is to provide evidence on urban health inequalities so as to help to decide the best interventions aimed to promote urban health equity. An Urban HEART adhoc advisory group made up of 12 members worldwide, including one member from the Public Health Agency of Barcelona (ASPB, for its initials in Catalan), provided expert advice. Its recommendations are included in the Urban HEART Guide and User Manual [4, 5] . The Urban HEART can be used to identify and monitor health inequalities, using the Urban HEART matrix and monitor. However, it should not be exclusively used to generate evidence on health inequalities. The response component of the tool is intended to be included in the local planning and implementation cycle so as to ensure linkage with sectors outside the health sector, inclusion of health equity issues in the political debate and adequate budget allocation. The tool was pilottested in 15 cities from 10 low-middle income countries [6] [7] [8] [9] [10] . To our knowledge, the only city from a highincome country to have used it previous to Barcelona has been Toronto (Canada) [11] .
Barcelona, the second largest Spanish urban area, is located on the Eastern coast and made up of more than 1.6 million inhabitants, of which 21.6% are 65 years and older and 22.3% are foreign-born. Like any large urban area, Barcelona has noteworthy social heterogeneity, with high level of welfare areas coexisting with pockets of poverty and marginalization areas. Since the first democratic elections in 1979 and until 2011, the city of Barcelona has been governed by a coalition of leftwing parties led by the Socialist Party, for which public health was a priority. As an example of this priority, geographical health information systems were established, which progressively focussed in the small areas of the city, the Barcelona Health Survey was implemented in 1983 (the first undertaken in Spain) and the health report of the citizens of Barcelona was annually published. All these advances allowed to identify intra-urban socioeconomic health inequalities [12] . The ASPB has broad experience in the study and monitoring of social health inequalities. During the 1980s, research on social health inequalities focused on the study of mortality indicators across the 10 municipal districts (around 100,000 inhabitants) [13, 14] . Later, in the 1990s and later, inequalities were analysed at smaller areas such as neighbourhoods or basic health areas (around 20,000 inhabitants), and for other health outcomes such as AIDS, tuberculosis, drug consumption or teenage pregnancies [15] [16] [17] [18] [19] [20] [21] [22] [23] [24] . With the advance of health information systems and methods of analysis, some research projects (MEDEA and INEQ-CITIES) allowed to perform small-area analysis (census tracts of around 1000 inhabitants) [25] [26] [27] [28] .
The ASPB has also taken part in implementing several interventions to tackle such health inequalities [29] , such as the mother and child health programme in the district of Ciutat Vella aimed to reduce inequalities in infant mortality [30] , the tuberculosis control among most disadvantaged populations [31, 32] , the drug abuse programmes [33] and the reform of primary health care which started in the poorest areas of the city [34] . Also, the BNeighbourhoods Law^began in 2004, an urban renewal programme focused on the most deprived neighbourhoods [35] , which was accompanied by the BHealth in the Barcelona Neighbourhoods^programme, whose objective was to reduce inequalities in health by implementing specific interventions in those neighbourhoods [36] . However, although this programme has been ongoing, it has not been until 2015, when the city was governed by a new left-wing party made up of left-wing parties and social movements such as the 15M that it was relaunched with an important resource increase.
The aim of this paper is to describe the experience of implementing Urban HEART in Barcelona city, both the adaptation of the tool and its use as a means of identifying and monitoring health inequalities among city neighbourhoods, as well as the difficulties and barriers encountered throughout the process.
The Political Prioritization of Health Inequalities in Barcelona
After Urban HEART was launched in 2010, the WHO Kobe Centre was interested in having a European country implementing it. At that moment, Barcelona was governed by a coalition of three left-wing parties, which allowed to use Urban HEART but only as a diagnosis tool, without assigning any specific budget aimed at implementing interventions focused on reducing health inequalities more than that assigned to those already ongoing. Since several inequalities diagnosis tools had already been used through the years at the ASPB, the department in charge of developing the Urban HEART decided to postpone its implementation until the response phase was also prioritized and budgeted. In 2011, a nationalist right-wing party won the elections and governed until 2015. During this period, health inequalities were not a political priority and Urban HEART was not an option. Finally, in 2015, a new left-wing coalition party won the elections, prioritized reducing health inequalities in the city [37] and required the ASPB to immediately publish the Urban HEART so as to implement interventions in the most deprived neighbourhoods. The new city council considered the Urban HEART as an adequate tool to decide those neighbourhoods in most need for intervention based on the evidence on health and health determinant inequalities provided by the tool.
The political opportunity to publish Urban HEART Barcelona and a tight time schedule to include it in the forthcoming Barcelona Health Report, one of the ASPB reports with higher mass media impact, resulted in the development of a provisional Urban HEART matrix for which the selection of indicators was based only on readily available data sources and without an in-depth analysis of the indicator requirements indicated in the Urban HEART guidelines. This provisional version included 12 indicators (6 health and 6 health determinant indicators) (see Table 1 ) for the 73 city neighbourhoods (ranging 550 to 57,000 inhabitants; mean = 22,000) and used percentiles 25 and 75 as objective and standard of comparison for all indicators. All health indicators were calculated for 5-year periods so as to reduce variability of point estimations at the neighbourhood level. The provisional matrix (Fig. 1 ) allowed to show how some neighbourhoods in the city fare worse (red in the matrix) for most of the indicators, mainly those in the North, North-East, South and South-East of the city (the lower income neighbourhoods in the city), while others fare better (green in the matrix), mainly those in the West of the city (the higher income neighbourhoods). Those neighbourhoods with worse socioeconomic indicators also showed worse health indicators.
The matrix was also used to identify those neighbourhoods with a high priority for intervention to reduce health inequalities in the city. An index was created by assigning a value to each matrix colour (1.5 points for red, 1 points for yellow and 0.5 points for green cells), following the Hanlon methodology [38] , and adding the values of every indicator in each neighbourhood. The index allowed to identify 18 neighbourhoods (those in the worst index quartile) which were considered a priority for intervention. Both the provisional matrix and the neighbourhood prioritization were included in the 2014 Barcelona Health Report [39] and given high visibility. The issue had important repercussion in the media.
The Use of Urban HEART Barcelona as a Response Tool
The prioritized neighbourhoods entered the ASPB programme Health in the Barcelona Neighbourhoods, in 11 of which the programme was already ongoing and it was reinforced. In the seven remaining neighbourhoods, the programme was implemented. The city council assigned a specific budget for the ASPB programme Health in the Barcelona Neighbourhoods (300,000 €) as well as for the Neighbourhoods Plan (150 million €) to act upon the most deprived Barcelona neighbourhoods so as to reduce health and social inequalities. The objective of the Health in the Barcelona Neighbourhoods programme, ongoing since 2007, is to reduce health inequalities between Barcelona neighbourhoods through a community-action strategy and consists in the implementation of public health interventions based on the results of health needs and health assets report. Both quantitative and qualitative data are collected in the report. The local community participates both providing information to the report by means of in-depth interviews and taking part of the neighbourhood steering group. The report is followed by a participatory prioritization of health needs and the specific interventions are decided based on available scientific evidence of their effectiveness, always taking into consideration community priorities and preferences, as indicated in the Urban HEART Manual. The Neighbourhoods Plan also addresses urban infrastructure, economic and employment issues, among others.
Currently, all the prioritized neighbourhoods already had, or are currently working in, a comprehensive participatory diagnosis process, community prioritization of needs and assets, community working groups and community development activities. In 2016, Health in the Barcelona Neighbourhoods facilitated 25 new community working groups in 15 of the prioritized neighbourhoods, and 16 new programmes were implemented [40] . Additionally, Neighbourhoods Plan has started to implement urban regeneration interventions (urban planning, neighbourhoods' facilities, housing renewal) and occupational projects.
Revision of Urban HEART Barcelona
The provisional version of Urban HEART Barcelona was reviewed so that it better complied with the requirements specified in the Urban HEART user manual, such as efficiency (the provisional version had three mortality indicators) or actionable indicators (the over-ageing index and people 75 years and over living alone did not comply with this requirement). With this objective, the Urban HEART Barcelona Working Group (UHB Working Group) was created, which was composed of technicians working at different departments of the ASPB, and therefore with in-depth experience on several public health issues, as well as other institutions and organizations in the city working in the areas of social services, statistics (which generate economic and demographic indicators, among others) or environment and urbanism. The selection of Urban HEART Barcelona indicators was carried out in four stages.
Stage 1. Identification of available indicators
Based on the urban health determinants and inequalities framework (Fig. 2) [41] and the Urban HEART policy domains specified in the Urban HEART user manual (health, physical environment and infrastructure, social and human development, economics and governance), available indicators at the neighbourhood level and obtained from routine sources of information were searched for. The UHB Working Group defined a list of potential indicators which had to meet the following criteria: (1) data representative at the neighbourhood level; (2) enough data variability to capture inequalities; (3) data quality and validity; (4) obtained from routine data sources. Indicators were classified according to the Urban HEART domains. Thirty-seven indicators were identified, 11 of which were health status indicators and 26 health determinants indicators (Table 2) . Forty-nine percent of these indicators were elaborated in institutions other than the ASPB (social services, education, ecology, among others). In order to guarantee representativeness at the neighbourhood level, the UHB Working Group decided to calculate most health indicators using period-aggregated data instead of yearly data. A 3-year period was chosen instead of a 5-year period (used in the provisional version) to facilitate capturing changes of the indicators in time (responsiveness requirement). Overall rates were chosen instead of sex-, ageor other inequality axis-specific rates.
Stage 2. Indicator selection and scoring
Following a similar methodology as that used in Toronto [11] , technicians with experience in public health and/or in indicator and database management were invited to participate in an online survey in which they were asked to (1) indicate if suggested indicators met with established requirements (Table 3) and to (2) score them (1 to 10) according to indicator relevance for the city of Barcelona in terms of health and social inequalities. Participants were provided with a brief explanation of the Urban HEART and some instructions on how to answer the survey, as well as a technical datasheet which included, for each indicator, a text description along with a series of statistics, graphs and maps. Thirty-seven technicians participated in the online survey (92.5% response rate). Table 2 shows suitability and relevance of suggested indicators according to respondents. Across all domains, most indicators showed suitability proportions of 80% or more and a relevance score of 7.5 or higher. The physical environment and infrastructure domain was the one with the lowest suitability proportions and relevance scores, as well as traffic-related indicators.
Stage 3. Definitive selection of indicators
The UHB Working Group decided the definitive list of indicators that would be included in the definitive version of Urban HEART Barcelona based on the survey results and on a working group discussion in which the following aspects were taken into consideration: (1) a limited number of indicators should be selected; (2) efficiency: no redundancies should exist among the indicators; (3) exhaustivity: indicators should measure The Experience of Implementing Urban HEART Barcelona Table 1 ). Premature mortality was chosen instead of life expectancy because it better complied with the responsive requirement. The vehicle-km indicator, despite its low suitability according to survey results, was also included in the physical environment and infrastructure domain since the working group considered that it can approximate to pollution, an important health determinant for which no information is available at the neighbourhood level. The over-ageing index, the proportion of foreign-born (excluding those from developed countries) and the proportion of people aged 75 years or older living alone were excluded since they were considered to be descriptive of the neighbourhood population and not actionable. With regard to the voter abstention indicator, the UHB Working Group considered that its ability to capture citizen political participation was rather limited and its availability every 4 years was an important limitation. However, it was finally included since no other indicators were identified in the governance domain. In addition, the working group decided that, for those neighbourhoods with less than 3000 inhabitants (6 out of 73 neighbourhoods), all health indicator estimations (with the exception of the drug consumption index, which was not subject to small number issues) would be replaced with that of neighbourhood of the city district with a similar income index. Finally, it was decided that calculating health indicators for 3-instead of 5-year periods would improve the responsive requirement and would have little impact on the variability of point estimations at the neighbourhood level.
Stage 4. Selection of indicators' objective and standard of comparison
A search of the literature was carried out to identify national, regional or local objectives for each of the Fig. 3 Urban HEART Barcelona matrix, definitive version, year 2015 Points to health and health determinant's issues relevant for the city of Barcelona Fig. 4 Neighbourhood distribution of five of the Urban HEART matrix indicators indicators, although no clear cut-off values were identified. Also, different alternatives using internal Barcelona data (statistics such as percentiles, mean, and others) were taken into consideration. After trying different cutoff points, the UHB Working Group decided to use the 25 and 75 percentiles of each indicator, as had been done in the provisional version. The definitive version of the Urban HEART Barcelona matrix is shown in Fig. 3 , and one indicator from each domain has been mapped (Fig. 4) . Although more than half of the indicators had changed in the new matrix, results were similarly to those observed with the provisional version (i.e., the neighbourhoods which fared worse and better were the same). However, four indicators showed a different behaviour. Red cells for gonococcal rates were concentrated mainly in the SouthEast and in the centre of the city, neighbourhoods with a larger proportion of men that have sex with men. All three physical environment and infrastructure domain indicators also showed a different pattern, being red cells distributed more heterogeneously, and some of which even concentrated in better performing neighbourhoods, as in the case of the vehicle-km travelled indicator. The distribution of these indicators seems to reflect differences in the urban compactness level and in mobility patterns across the city neighbourhoods more than differences in socioeconomic characteristics.
The definitive version of Urban HEART Barcelona was used to attempt to analyse inequalities trend. The Urban HEART Monitor was applied to those indicators from the health domain for which information was available 5 years previously (Fig. 5) . Premature mortality rate, teenage fecundity rate and tuberculosis rate indicators showed a reduction of inequalities as well as an improvement of the indicator at the city level. On the contrary, the gonococcal rate indicator showed an inequality increase as well as a worsening of the indicator at the city level.
Discussion
The implementation of Urban HEART in Barcelona had to overcome several difficulties, most importantly the lack of political will to tackle socioeconomic inequalities in health. Although the ASPB had participated in the Urban HEART Advisory Group and its public health technicians had large experience on health inequalities, implementation of Urban HEART Barcelona was not possible until 2015, when the city was governed by a new left-wing political party based on social movements which had reducing health inequalities as a political priority. The fact that several public health technicians took part in developing the electoral programme and that the city council health commissioner belonged to Urban HEART Barcelona monitor for premature mortality rate, teenage fecundity rate, tuberculosis rate and gonococcal rate indicators the political party at government (which was not the case in the left coalition that governed the city prior to 2011) might have helped implementing Urban HEART in Barcelona. Available evidence shows that, although most politicians are aware of health inequalities and their social causes, their inclusion in the political agenda is unusual [42, 43] . These studies and the experience in Barcelona show that strong political will is needed to place socioeconomic health inequalities in the municipal government's agenda and in city plans.
The provisional version of Urban HEART Barcelona matrix allowed to confirm the presence of inequalities among Barcelona neighbourhoods, results which were also confirmed with the definitive version of the matrix. The tool highlights the presence of inequalities in health and its determinants, which can help including health inequalities in the public debate, and therefore in the political agenda [43] . The fact that the matrix includes not only health indicators but also their social determinants can highlight the need for a Health in All Policies approach to tackle health inequalities [44] . However, in Barcelona, information collected by the tool was considered insufficient to decide the best interventions to tackle inequalities. Instead, a more in-depth analysis of the situation including a larger number of indicators was believed necessary.
Although not included in the Urban HEART User Manual, in Barcelona, an index summarizing Urban HEART matrix was developed to perform neighbourhood prioritization, which was required by the city government to guide the political action in the 2016-2019 period. A similar methodology was used in Toronto with the objective of facilitating the interpretation of the wealth of information included in the matrix [11] . Similarly, the New York City Equality Indicators Project [45] summarizes 96 health and health determinant indicators in a static and a dynamic score across six thematic areas with the purpose of capturing change over time in progress towards equality. If the Urban HEART Advisory Group considered an index calculation as of interest for Urban HEART, it would be desirable to include advice on the recommended methodology in the user manual. In Barcelona, the index allowed to prioritize 18 neighbourhoods in most need, among which the Health in the Barcelona Neighbourhoods programme and the Neighbourhoods Plan were implemented. Assessment of the reduction of health inequalities following the implemented interventions will be necessary.
The definitive version of Urban HEART Barcelona improved the previous version in several requirements, including efficiency (only one of the three mortalityrelated indicators included in the provisional version was chosen), exhaustivity (all domains included one or more indicators, including the physical environment and infrastructure domain, in which no indicators had been included in the provisional version) and actionability (non-actionable indicators were removed, such as over-ageing index and people 75 years and over living alone). This version will allow for a better follow-up of health inequalities in the city of Barcelona. In addition, the development of this version allowed to engage with sectors other than health, which can contribute to increase the understanding of health inequalities and their social causes among technicians and officers [42] .
Some barriers were encountered during the adaptation of Urban HEART Barcelona. For instance, working at the neighbourhood level implied having to estimate indicators in some areas with a small population. The UHB Working Group decided to overcome this issue by replacing the values of scarcely populated neighbourhoods with that from a similar neighbourhood. Also, 3-year-period indicators were calculated to reduce variability in the estimations while trying to minimize the impact on the responsiveness requirement. Alternative solutions could also be useful, such as estimating indicators using Bayesian methods [46] . Given that this situation is most probably common across many cities, advice from the Urban HEART Advisory Group on this issue would be desirable. Another barrier was the difficulty in finding adequate physical context indicators at the neighbourhood level available periodically. Many relevant indicators, such as air pollution or housing, were not available at the neighbourhood level. Although some adequate quality indicators were identified, most had to be discarded since they were not based on routine data or were census-based, which in Spain is only carried out every 10 years and for which the later edition was sample-based. Others based on routine data, such as air pollution, were only available at the city level. However, changes in time among physical context indicators are expected to be small or negligible, and several follow-up years will be necessary to detect significant changes in this type of indicators. The Urban HEART Advisory Group should reconsider if annual periodicity of physical context indicators is necessary or a larger periodicity could be sufficient. Data availability was also a barrier in other domains, such as the health domain, for which no mental health indicator other than drug consumption was available periodically at the neighbourhood level and none of the healthcare-based data could be considered, since healthcare divisions are not based on neighbourhood but rather on Basic Health Areas (ABS for its initials in Spanish). With respect to indicator selection, the UHB Working Team had doubts regarding what type of inequalities had to be considered when designing the Urban HEART. The user manual only specifies that socioeconomic inequalities have to be taken into account, from which it can be derived that any inequality axis could be considered. The gonococcal rate included in the Barcelona Urban HEART in fact reflects inequalities by sexual option, since half of gonorrhoea cases correspond to men who have sex with men [47] . The group discussed whether or not this indicator should be included, since the remaining indicators are mostly explained by income inequalities, and finally decided its inclusion because adding another inequality axis to the matrix was perceived as an added value.
Regarding health inequalities monitoring, Urban HEART User Manual recommends the use of the Urban HEART Monitor, which depicts the two neighbourhoods with the worst and best values for an indicator, as well as the city mean and the indicator's benchmark and standard of comparison. However, this methodology has some limitations. Mainly, that it focuses exclusively on two neighbourhoods. First, this does not take into consideration the remaining neighbourhoods when monitoring health inequalities. In addition, changes could be more attributable to the instability of point estimations than to real changes in the indicator at the neighbourhood level, especially among scarcely populated neighbourhoods. It would be advisable that additional inequality measures [48] would be included in the user manual, including both absolute and relative measures. Given that significant changes in the indicators cannot be expected in the short term and the instability in the point estimations at the neighbourhood level, advice on the periodicity with which inequalities should be measured would also be desirable to be included in the user manual.
There are other health inequality monitoring experiences, such as the Health Equity Monitor from the WHO Global Health Observatory [49] or the Health Inequalities Interactive Tool [50] or the Health Profiles online tool published by Public Health England [51] . In the ASPB, which has a long history of analysing intracity health inequalities, its annual Health Report and other health reports show health indicators stratified by gender, country of origin or educational attainment, among other inequality axes. Small-area level analysis, beyond what has been done in research studies, has been incorporated recently in inequality analysis at the ASPB. As an example, InfoBarris is an online platform which displays 64 health and health determinants indicators for each of the 73 Barcelona city neighbourhoods, through graphics, maps and tables, with the objective of facilitating health surveillance at the neighbourhood level [52] . Similar platforms have been developed abroad, such as that in the King County in the USA [53] . Compared to all these tools, the Urban HEART summarizes health inequalities in only one figure (i.e., the matrix), which shows both health and health determinant inequalities in a simple and easy to interpret way. In the case of Barcelona, Urban HEART Barcelona only focuses on the neighbourhood as the disaggregation variable, without considering other inequality axes. However, the Barcelona Council, in collaboration with the ASPB, is also working in developing a Health Inequalities Observatory, which will take into consideration other inequality axes, as well as health inequalities monitorization.
Conclusions
Implementation of Urban HEART in Barcelona was only possible when the municipal council was governed by a political party for which health inequalities are a priority, and which budgeted interventions to attempt to reduce them. Therefore, tackling health inequalities requires not only being aware of such inequalities but also a strong political will.
The Urban HEART allowed to identify urban inequalities in the city of Barcelona, to prioritize those neighbourhoods in most need, as well as to include health inequalities in the public debate. The way this tool depicts indicators' results, in a very simple and visual way, facilitates understanding and highlighting health inequalities and its social causes among a nonexpert audience. It also allowed to reinforce the community health programme Health in the Barcelona Neighbourhoods as well as other city programmes aimed at reducing health inequalities.
The revision of Urban HEART Barcelona allowed to refine the indicators included to better comply with the established requirements, and it also allowed to widen the number and type of stakeholders involved and familiar with Urban HEART and with health inequalities, which can make health equity interventions easier to implement at the local level.
